In this paper, we analyze the M&A activity of Amazon, Apple, Google and Microsoft from 2003-2011 
Introduction
Acquisitions have played dramatically different roles in the corporate business development policies of leading companies such as Apple and Google. In order to understand the drivers and impact of M&A transactions at a segment level, we have classified acquisitions carried out by a representative group of companies according to a distinctive "Media-Internet-Technology" ("MIT") classification scheme. This classification scheme is aimed at capturing the recent trends in the Media and Information Technology sectors which have evolved significantly over the last decade with a progressive shift towards areas such as mobile and cloud offerings. In order to respond to these changing dynamics, companies have had to expand beyond their core focus areas and provide a more integrated set of offerings. This has led to a natural convergence of the Media, Internet and Technology sectors with significant overlap and interdependence existing among the different sub-sectors within each of these segments. Companies historically specializing in one of these sectors have therefore felt the need to diversify and move into these adjacent industries in an effort to offer a more complete set of products and services. While some of this has been brought about by enhanced focus on internal R&D, a major part of this expansion has been through *Ahreum Hong USC Annenberg School for Communication and Journalism, Los Angeles, CA ahreumhong00@gmail.com **Debadutta Bhattacharyya 715 Gayley Avenue, APT 503, CA 90024 debadutta.b@gmail.com ***George T. Geis UCLA Anderson Los Angeles, CA 90095-1481 geis@ucla.edu inorganic growth propelled by a systematic M&A strategy. The paper specifically analyzes this shift as reflected in the corporate business development activities engaged in by Amazon, Apple, Google and Microsoft between 2005 and 2011.
As a part of the empirical analysis, we have studied the impact of segmental revenue growth on the number of M&A transactions executed by the four target companies. This has then been extended to a broader set of US IT companies and the impact of revenue growth on M&A policy has been statistically analyzed at a group level. Finally in order to further investigate the relationship between revenue and M&A, we have looked into the role of M&A as a key driver of segment revenue for Amazon, Apple, Google and Microsoft.
The paper is organized into five main sections, including "Literature Review" which looks at existing literature within the research area, "Data and Methodology" which provides an overview of the sample set and statistical methods used, "Illustration of M&A strategy" which analyzes some of the factors driving M&A strategies, and "Hypotheses and results" detailing the empirical analyses and underlying results. A summary of the key findings and future research areas has been provided in the final "Conclusion and limitation" section. Horrocks (2006) has analyzed the convergence trend that has come about in technology and in markets, and has suggested the criteria for success and the role of positioning within this dynamic process. With an increasing trend towards digitalization of data and a shift towards IP-based networks, the broadcasting and telecommunication sectors have witnessed significant convergence over the past few years. A report by OECD (2007) illustrated that the convergence of data and Next Generation Networks has made the Media, Information and Telecom markets more competitive with respect to the number of players and the services provided. According to the report, convergence can be defined across a number of levels such as network, services, device, industry/market and regulatory. At each level this affects the interactive media and broadcasting services, changing customer needs and driving the demand for greater content from network access operators. 
Literature Review

Convergence
The Role of M&A -Efficiency, Synergy, Product Diversification
In the face of changing consumer demands as a result of this convergence, companies have resorted to both internal research and development, as well as to M&A, to move vertically along the value chain or expand horizontally. Yoffie (1997) demonstrated that with the coming of age of digital technology, leading IT companies have had to undergo managerial changes, especially in product and process management, towards more innovative approaches. In a similar vein, this paper tries to capture the importance of M&A and its role in bringing about product diversification, efficiency gain, and other associated synergies within the converging MIT ecosystem.
Key M&A Drivers
Depamphilis (2001) suggested a number of different factors that could affect the M&A strategy of companies. Operating synergies from economies of scale and economies of scope, strategic realignment and technology changes could be major motivating factors for carrying out M&A. The need to deliver new products brought about by technological innovations has often accelerated strategic acquisitions, not all of which have been successful. For example, eBay's acquisition of Skype was intended to boost trading on its online auction site through the use of internet phone technology, but did not live up to management expectations.
Impact of M&A Activity on Company Performance
We have also reviewed existing literatures that study the impact of M&A on the performance of the acquiring firm or the merged entity. Often this analysis looks at performance metrics before and after the transaction announcement date in order to make a comparative analysis. This paper however does not aim to focus on the immediate impact after the announcement but at a more fundamental level involving the factors affecting the rate of M&A and its association with revenue growth.
A number of references point to the negative impact that M&A strategies have sometimes had on the acquirer. Jope et al., (2009) showed through an event study analysis that M&A has resulted in negative shareholder returns in a number of cases.
(However despite the fall in shareholder returns, the M&A strategy of the acquirer could in each case be justified by the need to reposition itself in the face of dynamic changes in the Technology, Media and Telecommunication industries.) Park et al., (2002) found that the high transaction costs involved in an M&A process sometimes outweighed the positive synergy effects resulting in an overall negative impact on market value. Rahaman (2008) showed that excessively acquisitive firms often demonstrated unstable market value and operating performance metrics owing to low liquidity levels and high levels of short-term debt arising from frequent M&A activities. According to Cheon (2003) , within the Information Communication Technology (ICT) industry, post-M&A integration in case of a merger between a broadcasting and a telecommunication company becomes especially difficult owing to strong cultural differences and high system integration cost. Waterman (2000) analyzes the economic and social effect of the merger of CBS and Viacom which resulted in the second largest media conglomerate in USA. In this particular case, the media content and network quality of these companies were affected more by deregulation and policy making rather than by M&A itself.
There is also some support for the role that M&A can play in business diversification and the positive impact that it can have on the acquiring firm's valuation levels. Lins and Servaes (2002) in a study of 1,000 firms from emerging markets showed that diversified firms on average showed 7% higher valuation than single-segment firms. Arya (2012) found that for Indian companies, M&A played a crucial role in improving their core competencies and in enhancing their market value by as much as 28% between 2000 and 2007.
Therefore earlier studies in the field have mainly focused on the impact, positive or negative, that M&A strategies have had on firms' valuation and shareholder returns. This paper however aims to investigate the association between the number of transactions executed and revenue growth of the acquirer over a specific period of time.
The analysis carried out both at a group level as well as at a segment level, also provides much more granular results compared to existing research in this field of study.
R&D vs. M&A Activity
The final point that this paper addresses is the effect of R&D expenditure on information technology and its impact on revenue growth vis-a-vis M&A. Bertrand and Zuniga (2006) analyzed the impact of M&A on R&D investments and found that M&A had a limited influence on aggregated R&D investments. They also found that domestic and cross-border M&A had different impacts on R&D activities. Historically the effect of R&D has been examined at an industry level and at a country level by the OECD. For our four target firms, Samuel (2010) conducted a detailed investigation by comparing the R&D efficiency which was defined as the "average cash flow generated during two years for one dollar invested in average during the two previous years". It was noted that while Microsoft was the biggest investor in R&D, Apple replaced Google as the most efficient company in 2009.
Data and Methodology
The MIT classification scheme is a crucial component of our paper as it provides a distinctive viewpoint, while at the same time accounting for the recent trends and changing dynamics within the industry. Therefore before classifying the acquisitions of these companies according to the MIT scheme, we elaborate on the sub-segments that have been considered under each of these sectors for the purpose of classification.
Media:
This segment includes all offerings that directly provide content, either through online sources or through more traditional means, such as publishing and cable or satellite broadcasting. With companies like Google and Apple making a foray into Internet TV and Amazon making available an increasing amount of content on its Kindle devices, a number of providers are now packaging their media content with other offerings and resorting to a large extent, on the Internet, to reach their end users. While some revenue in this segment is earned through directly selling content or from membership fees, for most of these companies a significant portion of the revenue is in fact generated from advertising. Therefore advertising companies are considered an integral part of the Media segment.
Internet services and software: As the name suggests, this includes offerings that are provided to end users only through the online channel. A broad segment, this encompasses a variety of web-based offerings from e-commerce to social networking, internet portals to more specific web analytics infrastructure, and from software supporting search engines to the rapidly growing universe of mobile applications. As the focus on mobile and cloud technologies have increased, this segment has become a crucial means to deliver growth in the Media industry and boost associated hardware and gadget sales.
Technology platform:
This segment comprises all electronic consumer gadgets and related hardware as well as the underlying systems and application software necessary for the smooth and user-friendly functioning of these products. The increasing importance of hardware-software integration has prompted a number of traditional software companies to acquire targets specializing in component technologies. These include a large number of start-ups specializing in application software for media and entertainment, voice recognition, financial services, mapping and imaging, and travel, all of which fall under the Technology Platform category. Companies providing enterprise software, cloud computing technologies, security software and operating system software for wireless devices also comprise a major slice of the Technology pie.
For the dataset we have considered all the identifiable M&A transactions carried out by Amazon, Apple, Google and Microsoft as buyers from 2003 to 2011. These companies have made a number of acquisitions in the M,I,T segments, expanding into new territories and demonstrating the convergence phenomenon that has largely defined the ecosystem. Their selection as sample data points has also been motivated by the fact that they represent a blend of mature and fast-growing companies and therefore provide an ideal mix within the sample set. The underlying time period has been selected from 2003 to 2011 as this period has witnessed a rapid evolution of technology in the ICT industry. It should be noted that the time series data has also been somewhat constrained by the lack of segment information for all the target companies prior to 2003.
The M&A transactions considered for the empirical exercise include acquisitions by each company and / or its subsidiaries, but exclude joint ventures, minority holdings and business partnerships. While the set of transactions has been principally based on those reported by Capital IQ, it has also been supplemented by additional information from industry reports, press articles and company filings. The transactions for each company have then been assigned to the MIT segments, based on the core focus area of the target.
Figure 2. Number of M&A transactions in MIT segments by company
As a next step we have classified the revenues for each company into a similar MIT scheme in order to understand how growth in each sector has impacted the M&A strategy. Starting with the revenue breakdown in the annual filings, each segment reported by the company is then allocated proportionately to the Media, Internet Services and Software and Technology Platform categories based on our understanding and analysis of the products included in each division. The proportions assigned to each segment are illustrated in the tables below: Applying these percentages to the reported revenue for each division, we derived the "MIT revenue breakdown" for our four main companies. The data for this part of the analysis is based on fiscal year numbers. Therefore in order to account for the nonDecember fiscal year ends of Apple and Microsoft, the number of acquisitions for each year has been calculated over the reported fiscal year period, to maintain consistency with the revenue numbers.
Figure 4. MIT segment revenues by company
We have also collated data on the revenue and number of M&A transactions as a buyer, for 31 companies in the US (apart from Apple, Amazon, Google and Microsoft) in order to study the relationship between M&A and revenue growth at an industry level. 
Illustration of M&A Strategy
Before presenting the results of the statistical analysis, we would like to analyze some of the different motivations behind the M&A strategy of these four companies and how these helped in expansion of their product portfolio, countered competitive pressure, aided entry into adjacent business lines and often positioned them for enhanced growth and profit. We have tried to provide a few representative examples of some of the above.
Expansion of product offerings:
Companies have often used M&A as a vehicle to expand beyond their core focus areas to move into adjacent business lines. This is not only aimed at gaining economies of scale and enhanced customer base, but often also used to kill competition. a. Amazon's acquisition of Zappos.com, Diapers.com and Soap.com: The acquisition of online apparel and shoe retailer Zappos was a significant milestone in converting Amazon from a core media product seller to a more comprehensive online retailer. The acquisitions of Diapers.com and Soap.com, which sell baby products and household essentials, was another major step towards that direction. These transactions also fit their ongoing strategy of taking over a rapidly-growing competitor within a niche business area. Google has engaged in a series of advertising-related acquisitions that have helped the company cover the value chain of advertising. With the acquisition of Admeld in 2011, Google's vertical integration was complete with online ads typically starting with the advertiser and going through an ad agency to a demand side platform (Invite Media), then to ad exchange (DoubleClick), which also interacts with a supply side platform (Admeld) before finally reaching users through services such as YouTube (acquired by Google in 2006). In addition, the AdMob acquisition provided Google with one of the largest mobile advertising networks. These acquisitions therefore not only had a significant positive impact on Google's revenue model as standalone businesses, but also had a synergistic relationship with each other, leading to greater cumulative value creation within the system.
Cluster of acquisitions:
An oft-practiced M&A strategy for these four companies has been to make a number of smaller related acquisitions within a particular space, creating some sort of a "cluster". This is aimed to help the acquirer provide a more comprehensive set of offerings and consolidate its position within a particular product line. While these clusters almost always enhance the acquirer's services as a whole, they may be complementary to or independent of each other and therefore may or may not lead to ecosystem synergy. 
Hypotheses and Results
This research develops a three-step hypothesis to look into the relationship between M&A activity and revenue (growth). The first step is to explore if revenue growth in the MIT segments impacts the number of M&A transactions within the corresponding segment, for Amazon, Apple, Google and Microsoft. This divisional analysis becomes relevant in the context of the convergence phenomenon as observed in the ICT industry and classified within our MIT framework. The second step is to analyze if revenue CAGR over certain periods of time (2005-08 and 2008-11) impacts the number of M&A transactions over the same period. For this step, the sample data consists of 31 IT companies in the US in addition to our preliminary set of four companies. This process also helps us in positioning our four target firms within a broader universe of comparable companies. In order to further investigate the relationship between revenue and M&A, our paper adopts a two-way approach where we also look at the role of M&A in driving revenues. This is done in the third step where the empirical analysis is carried out again at the MIT level. The analyses in this paper gain more significance given that there is currently limited empirical research on the role of M&A within the converging ICT industry.
The following hypotheses are proposed and tested through economic models and regression analyses. The variables for the hypotheses are described below. We tested the hypothesis using 3SLS regression and found the results to be statistically insignificant for all of them.
Hypothesis
Description of key variables
m_rev: Revenue in media segment for each firm in year t i_rev: Revenue in internet services and software segment for each firm in year t t_rev: Revenue in technology platform segment for each firm in year t tot_rev: Actual total revenue for each firm in year t m_grow: Revenue growth in media segment for each firm in year t from year t-1 i_ grow: Revenue growth in internet services and software segment for each firm in year t from year t-1 t_ grow: Revenue growth in technology platform segment for each firm in year t from year t-1 tot_grow: Actual total revenue growth for each firm in year t from year t-1 m: Number of M&As in media segment in year t i: Number of M&As in internet services and software segment year t t: Number of M&As in technology platform segment in year t o: Number of M&As in other segment in year t tot: Total number of M&As in year t rd_per: Research and development expenditure as a percentage of revenue for each firm in year t This hypothesis was tested by an Ordinary Least Squares (OLS) analysis as well as an Ordered Logit Analysis (OLA), which have been described below. Using the OLS method, we try to estimate the linear relationship between the number of M&A transactions and revenue CAGR. However the results from OLS are sometimes biased owing to the presence of outliers. In contrast, the association (excluding causation) between a set of variables can be effectively examined using the OLA method, which has therefore been used as an alternative tool to test the above hypothesis.
Ordered Logit Analysis (OLA)
In this The model chi-square is 1.78 for model 1, 3.67 for model 2, 0.01 for model 3, and 0.30 for model 4 with 1 degree of freedom implying that the results of models 1, 2, 3 and 4 are insignificant. This tells us that the ordered value with respect to average CAGR for each period has no statistically significant effect on the average number of transactions in that period. In addition, the model does not pass the test for significance. The positive coefficient for ca0811 and ca0508 however shows the likelihood that a firm with a higher CAGR will execute a higher number of M&A transactions. 
OLS (Ordinary Least Squares) Analysis
This analysis shows a positive relationship between revenue CAGR and the number of transactions for each time period. However the OLS model results do not pass the test for significance and the correlation coefficient in each case is very low. Therefore it can be concluded that although a positive relationship exists between revenue CAGR and the number of M&As, this relationship cannot be deemed to be statistically significant. The effect of M&A transactions on the revenue of each segment has been analyzed using the econometric model of 3SLS. The advantage of using a 3SLS model is that it provides more efficient results compared to 2SLS and OLS. A 3SLS model is able to access all relevant information about the related variable by running multiple equations simultaneously (Reid, 1996) .
In this set of hypotheses, we regress the revenues from each segment as well as the total revenue (endogenous variables) on the number of transactions per segment as The results from the statistical analyses are detailed in the table below. An interesting aspect of this analysis is that it not only establishes a statistically significant relationship between M&A and revenues within the same segment, but also shows how M&A is associated with revenues in a different division. For example, the number of Technology transactions positively affects Technology revenues but has a negative association with Internet or Media segment revenues for the same year. Therefore it can be concluded that at a segment level, the number of M&A transactions is positively associated with revenues within the same segment and may have an opposite effect on other segment revenues.
Hypothesis 4: R&D Has a Greater Positive Impact on Revenues Compared to the Number of M&A Transactions
The empirical result in fact shows R&D to have a negative effect on actual revenues at a 5% significance level. When regressed along with R&D, the number of M&As however shows a significant positive coefficient.
This result is consistently observed across the dataset. This seems surprising as internal R&D is expected to be a major contributor to revenue growth along with M&A, particularly given the increasing trend towards convergence within the Information Technology space. One possible reason for the negative association could be the high R&D expenditure of companies like Microsoft which saw moderate growth and the low R&D expenditure of Apple which witnessed exponential growth over the same period. It therefore appears that high R&D investments do not necessarily translate into higher revenue growth and even though M&A is positively associated with revenue growth, there are other factors that influence the actual growth path of each individual company.
Conclusion and Limitation
M&A has played a key role for companies in developing and providing a broader set of products and services in the MIT segments. This paper proposes a new MIT classification scheme and also analyzes the relationship between M&A and revenue growth and how they impact each other. The financial data for the Media, Internet and Technology segments used in this study has been aggregated from the firms' annual 10K filings while the identifiable M&A transactions for each company have been classified under the MIT scheme based on the target's core business area. For the purpose of the empirical study, ordinary least squares regression, 3SLS and an ordered logit model have been used to determine the relationship between revenue CAGR and the number of M&As executed. The major results observed from the analyses can be summarized as follows.
First, the study points to the fact that the ICT industry has been largely defined through major global players such as Amazon, Apple, Google and Microsoft. These firms have led the convergence trend within Internet, Media and Technology with respect to providing content, internet platform and associated hardware and software technology. M&A has been crucial in developing new products, augmenting existing market share and in gaining traction in adjacent business areas. The increased competition resulting from the convergence within the ICT industry has forced companies to step up their performance and enhance their presence along market value chains. It has provided additional incentive to further develop their services and move into new territories often using the M&A channel.
The second key observation is that, over the analysis period, Google engaged in a large number of M&As and witnessed high revenue growth while Apple also demonstrated a very high CAGR but with a very limited number of M&A transactions. It is therefore hard to argue for a causal relationship between the two variables. For the broader set of 35 US companies in the ICT industry, no statistically significant relationship between the number of M&As and revenue CAGR could be observed, although the model showed a positive trend. The insignificant result could be a fall-out of a number of outliers which skewed the dataset. Therefore analyzing this relationship between M&A and revenue growth through an empirical study at an industry level is complex and would probably need to factor in the company's stage of growth, culture of M&A, demand for core products and expansion policy. Certain specific variables which could provide valuable insight into the key M&A drivers include operating metrics, macro variables and sector growth performance. The current paper does not look at the impact of those variables, but there is ongoing research in that area.
Even though there does not seem to be any significant relationship between M&A activity and revenue growth in general, the empirical results do point towards M&A being associated with higher revenues at a segment level for the four companies under consideration. This result lends further significance to the classification of transactions in the ICT industry in terms of the MIT scheme. An analysis of the acquisitions made by the four global majors in these segments provides a perspective on the sectors experiencing fastest growth and the most rapid uptake. Understanding these growth trends therefore becomes a crucial element in forecasting future M&A trends, particularly in today's rapidly evolving ICT industry.
Finally, the number of M&As carried out by a company depends on its corporate development strategy. Google and Apple seem to be positioned at opposite ends of the spectrum while Amazon and Microsoft have opted for a more moderate strategy. The study of the MIT ecosystem has shed significant light on the direction of potential future development. Irrespective of the corporate development policy of the individual firms, it can be safely assumed that most M&A efforts will be channelized in those directions.
